In Chapter 6 we introduced the notion of a quadratic Gauss sum. In this chapter a more general notion of Gauss sum will be introduced. These sums have many applications. They will be used in Chapter 9 as a tool in the proofs of the laws of cubic and biquadratic reciprocity. Here 
The Legendre symbol, (alp) , is an example of such a character if it is regarded as a function of the coset of a modulo p.
Another example is the trivial multiplicative character defined by the relation e(a) = 1 for all a E F; . wherethe sum is over all t E Fpo If X = e, the valueofthe sum is p.
PROOF. The last assertion is obvious, so we may assume that X t= e. In this
The last equality follows since at runs over all elements of F p as t does.
Since x(a)T = T and x(a) t= 1 it follows that T = O. We leave it to the reader to verify that XA and X-I are characters and that these definitions make the set of characters into a group. The identity of this group is, of course, the trivial character e. 
